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Abstract of JP2003060501 

PROBLEM TO BE SOLVED: To provide a DLL 
circuit which has high resolution, a wide capture 
range and high speed synchronization. 
SOLUTION: The DDL circuit is provided with a 
first control signal generating means and a 
second control signal generating means. The first 
means has an analog delay line 114 and a digital 
control circuit 118, and coarsely adjusts a delay 
time of the analog delay line 114 by digital 
control, according to the phase difference 
between an input signal and a feed back signal. 
The second means adjusts the delay time finely 
and continuously. 
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mmu xjimtmimm%b?&2mm% 

rmwmtt i . ±iattj^fi^«7 * -x£±ibss 1 
mmmzm i x ±ibatj m^izm i x ® < mm? 

±snam^y^-xi±m2mm^zKm 
ixMfr<mmizmm'% , ±iBA*fi^k±feaj;>) 

imm2] uin-o^mmmmmf-x-yt 
m i tzGttosi. 

LTV*4£fcfc»afc1-Sill^2fce«0>§8I. 

[ m$*4 ] ±.tmimmv)%>t tmmw t mm 
s. 

[f*$JS5] ±IBSSg*W#*#«ifcOiI®-fe;Wk 
KfBSiOgg. 

[ 6 ] ±13^ 7 h V VX 7 - tfltftcO V l/X 7 

-K* l/t n * £ i: fc * * W^Jl 2 ttEtta 
US. 

[»*«7 ] ±IBl'xX7-gs!t<7>#*#7 'J yX7 

±<on»ti^ * * -r & i t * m 1 1 h mm 5 cci e 
[ it *a 1 0 ] jjBMmgiift # . ±i 5A^ft# fc y < 

- Y* -/ 7 flHKcRfc LT±iBSf5 1 MMI* b ±I3S& 2 
iMWI^k * <£ 3 tot 7 x -X»ttBI 

-Y>U9m^m.-thi.o\zim^fit^wmb 
i^tiz b mmb tzmm i fcie«o&g. 
i fi^ja in ±157 x - xmawtttf* ±iBA^ft 

^k±IB7 a - ?<Hftb (cREl/tUBBl MM 
fi^£8£-f S J: o 1 7 *-X««lEl» 

* * l . nam i *jepfi#* { ^a^*T-±iB7 x -x 

±iaA^fi#t±ie7 -r - ha? 7ft^£KJELT±fB 
nt 2 mmi* * * J: d kads s 2 7 x - x 

w&t-i-imm i o eenoss. 
i tf^js 1 2 ] jje» 1 7 x -xKniaiw, ±teA 



■nm^buiy -i-YJ^y^m^bny x-xamzK 

tzri vfimmmiit&zbimbt&mm 
1 1 tfaajong. 

[HWBBl 3 3 ±jE«2 7x-X0ttllI»*» < ±IBA 

k ±te 7 * - h a- 7 7 m b <r> 7 x - xv>mz& 
mix mTi-nrmmmzm? i ± ^ wuasft 

[fl««l 4 ] ATJit-^kmi flMltkffS2flMI 
■f(cRJ5LTai*fi#S:^-rS#S5:WL, ±13*^1 
{t-f-W 7 x -X#±f BIS 1 SOfflMI-f- fcRB t *C ±IBA7J 

fi#fcWL-ca<iwfsn, ±iaai^ft^7x-x*< 

±l3A^lfi^k±IBai^m-fktc»5LT±fBm 

i %mmb±m2 m b tjst-r 
s. 

iw^fl 1 5 ] uium^iny x-xzxDm^oy x 
k s& i i&wfi-^ k ® 2 mwm b iz&m ix anim^t 

&£1-&7r-y7-AS:£* s ±KUl*«^)7x-X*« 
±E» 1 *«l#KRlSL'C±EAA(l*tcl« L?ffl< 
Pfi5$^. ±IBtiJ^fi^07x-X^±I3®2$iJffll<i-t 
LT iNBrfK !KI^(zHKn>neT% 0 . ±IBA7J<1 
*k±SW1HMb£6U6lX±Mm 1 fJfflim^k±fB 
^2»J»ft#k Srl64tS7T7 7'B ifrf* £ k 

WLb-r&um. 

I Um l 6 ] ±e» l SilfiWi^f -f s> 7 ;i4iJfflm 

^^trc: k tmibtmxm 1 5tciB«<o^. 

[ 17] ±lB7r v r A ±Ef < : Jf>\M 

S-^tf£kS-«ffik-rSii*«l 6{clBtt«*ffi. 
mim 1 8 ] ±IE»2««ti*6«7^n^TW»fS^ 

z*ttzbimibtim$m nzw&oum. 

mm 1 9 ] ±iB7r-y7A*<, ±IB7^nX*ltai 
tRJB bTib « ft C3aSS*<0« « K <k -5 -c 

[ mm 2 o ] ±m&m^zKfc ix**v w 

Xlz£r>XT-?co$1&t:®\Wt$>X7--vTt:Zt>l l Zis 

amm 1 5 tia«o*a. 

[000 1 3 

-/9mm (DLL) <Dtz#)C0lfmb7-*T7+*- 

(?>miitt:itb't>t>fr-ifizmi. mzTJ mm 

ri-uyw&v -y 7K0K (DLL) 03t&i0y}i&b 7 
-d r f7f-+-<0M*xfeJik"^>fe*»-^rtSW*. 
[0002] 



t>0. 35ns (250MHz) *W)|IL WiX'h I 

ztzmt-tzmswhi. f-^(tco)u 

BUdfrt* ? D 7 ? i: f'-? ffi*«» (tdoh)W 

a*. T-^^^-f v ■ trow* . 

-r 4 — (M :?/H4? U v9ff)T3.-T4 -1M ?MZ 

[0 0 0 3] ?n7?y'?-tfi-f<-t'(^ 
(DLL) £*L®&. DLL(4. DLL7U770S 

7 a >y ?<7)*fj&f ax -y &;ai$n t c o mmizmz & 

liolz. A^^o>y^07x-XifflS5Six^N'->''3y 

-^*nW8WW4-tfnT , **fciftfc:. 7 x-XtBSBSix 
? P 7 7 7 7**> (0 ? O 7 7 r- ? K*f LT$!ffl 

[0004] D L L(4, 7D-y^igX8*»A>^n-y^Sr?l 

X&fat:Wm-i>WmS&>'XTJ>.X'f>2>. 74-KA7 
^^a-yi?*<A^^n>y^tcMLT360S (BP*>. 7 
x-X<7)g-£) aft**T7x-X»tt»i: 7 
(4, SJEKBSrfitB-rS. «jE3S9EUB»RI t coifL 
<KjrCSS0>T\ 51SlgB»i^P-y^i§»f>^t 
c o Z3\\Kh<Db%&WmZtt?ZttfX'Z 6. 

[00 0 5] fMZ&^XiiDLUt. 7x- 

miztvstmmzft o. mwtn l lo^jus • 

g(resolution) Sr^-f-S,. *ffl*H^fWB(4 
'b%U7x.-Xm® fcttfcU fflV^7x- 

DLL(4. fiV^'^-WfcftCStVm-y^^iafcaM^ 

[ooo63 tuawD mi, r-< ^^/nsaui*»r 
m&z$z<tz j t?>£o%n-v7ffi§mmmb?&. 

[00 07] E31*#ffiW*k, T^D^DLLSRW 
I.0S81 0<07*c?7?lia<jK£;h.T^£>. 0S81 0 
(4. 7x-X«12L 7^oXjI®l88&14t. 

flUEisiiB i 6 1 . f-A—x^n 8t, r-y-o^ 

mWb7 4 >Vf -20 bttLX\^h. 7x-X£*a3§ 
1 2(4. T7 YV-> %Uzm&ti&. 7 
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10(4. 7 4 )l>9-20<QZiyTyi)r 

-liZ&b#>& -tit&tl (integrate). 7x 
-Xx5-rt<3 yryt-fc^$fL7 x-X&MS*< 
T7 h'V-yfcflrfcSrVWC. Elffil 0(4^707? 

? - 1 fcjman v»-8?k * *&-f a . 

[00 08] ^I^DLL_CLOCK<0v ! :^'-S:«£>-f 
£y>(wDLL<9#®®£$^£fca ^ -C•SI>. H08&7 
4 )\>t- 2 0 <-fhZbb f-r-satf 
>T 1 8*>fe«0«SS-/h§ < ?%> ZbcomZMib'-h 

Sflfcfc. REF_CLKREF_CL0CKt7-f- 
H A* 7 9 F B K *< 7 x - XX 7 - £ ft*: & V* . 
7x-Xai«lSOi:'077r/r'>^'f ?/Vt>fi^D 
L L_C L OC K07 x-XSr^*^(tPt5-f 6*>*Jt 

^ xs:g{4,-r£ t ^^-^yynmm^h 

Z b <m)i*1SiZ*> ^*>-^5rfir 3 £ i: fc J: ->X D L 

Lco«^^i£<-r&£t* { T^*„ *$^#W6cn 

LT(4. 7x-XggfllS«0i:'^r7r//'7yt'f^^ 

(td-^-D LL_CLOCKiy07x -XSrHSiS-t S . 
[0009] LL 1 0(4. i V^»«Sr^-i 

jw * £ 1 1 «t o-csRjtsw^fcfeoiawajiK* 

T-tO^DLLl 0(4»§il&. §^>tAM7-'J— t 
-f^J: 3 ^S^rSa 7 ^^(4HSfi-t&«0* { E«(c : 3: 

[001 o] ®2Z#mr&b> T4 ^/wdllstik 

Bflfl>lHlS83 0^XO7^l21* ,! ^$nTV^. 0883 0 
(4. 7x-X£*UH3 2fc. ttv^Vv^ii®*S!K3 
4 b . MiHvf * S^AoEBUI3 6 fc . *HES®2 8 
t. fV^/l/HIHS87^^^-4 0i:S-*LT^I.. 
T4 v^/WDLL30(4, iO'h$< ("t-fX) iOSE 
VHJ 7 ?0 J 9 fS#t^L#iOT'# 4 D L L 5r^»ai 
■f£t* { WltT'il!)l.. T4 v^DLL30(4. 07? 

6$r^ffl-fl>. f-^-^yrt7-f;U^- (ap*>. 13 
l^K*l 8fc20) A*. 7 r -fS'**/WfflSIR7.f7W- 
4 0(CS^^i.^iX&. T4iS?)\sffl®S&7 4)l<?-4 

0(4. M77X/^y9">f^^ri:fciffini/«iH-S 
777 , /^'»^'>y^-S:WL-CV^. M(47-f;^ 

[00 11] T4 yWLL3 0(l 0^(C^r 
fe^VU 0 C-fS£ . D 7 ^BtlStf^O^D 

LLlOiOiSE^. f'-f v^DLL30(4. fficOft 
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dll j:ot/h$<-r 11 immx'kb. 

<7)X\ tittMrv YV-y Wmr) £8o. f-y KV 

f -f x^DLL3 0Ji, KfcLfcH. ^OAS SO 
^i-Xx?-^^, DLL3 0{i<H*H>WI5tC 

£-?xmwtzti&. 

[00 12] 

Hffiti. Aflfl» k, »1 R2«Wft#J: 
fc»6 LT tD7Jfi-5§-£ffc£3 i a (=«Wl$nT v * 
h . tna«*tf>7 x-XHt, (1)81 MffflWfcKB 
LTAAtt*KWL.Ta<W0$<l, ( 2 ) 3&2$iJ1iPft 
*fc^LTR*<aa«tofc:RR3*i*. MMRRii. 

&«9 ( 1 ) *>M 6) Wt^T4fcttvK-33&»4fclil 

^nm^>T < zSf)v®m7i-uywmzi >y 7 
ssrtt^-ri. ; t **tr. ( i ) m^^-m&imt 

&. ( 2 ) j$< n -y 7 fcgft't*, . (3) £Uo-y7® 
Wtt-fZ. (4)S^t-Ky-Ms P eed 
sort) <7itztb<7>7 i.-XtXfll'Jrri'a V (m 
etal optioning)<?)«Mm. 
(5) J:Dm^*t?-K7-bfcl^WH&g£ft-2«fc>) 

fit ^ e- h y - h *«r* h . < 6 ) ibiimmizn i 
[0013] *»:ix^ kfBosw, ttR&tiftR 

p. 

[00 14] 

i&JtoKHnmm H3s-#Hs-ti.t. tussi o oco 
±^^5«B<oiSF3«at»jiitae -> x * s *it ^ a . 
@8&i o otir-r vtivimx-nmztihwmxivtm 

Eft (DLL) i&WLT^TiVH EJftl 00li s RE 
F_CLK ( RE F_C LK ) ^HXtlhXfi 1 0 2 
k. fl-f (f/U<f, CLK_OUT (CLK_OU 
T) ) ZS-lllMil 0 4fcfc*l/nvCJ:n. 0881 

0O(±, d^-REF CLK OftJfcX -y vfcfl/fJgOBf O 

coffin («itf. t c o ) fc'ttjfcirf *x«yy (ffji 
£"f4J:3fclIft$*rCJ:n. fi-^CLK_ouT(i, 

j"'7- ( j i tte r) kigfREP_CLKtf)f*- 

r -f — «M it®* • 8» LT J: u. 

[0015] mm ooti. mm lokinfti 1 2 k 
mm 1 4 1 mm 1 6 1 mm 1 8 1 mm 2 0 1 in 

m 2 2i:SrWLTV^TJ:V^. mm 1 2tt, ffl^ (# 



W -^jflfil) 7x-XRflEBfc*L-OvcJ:v>. Hlft 

1 1 4ti. r^o^n®s8ft«-*Ltv^Tiv>. @m 
i4(i. ffl < k t> t vm^m^mm^^-t t>ti 
tkoizmti&tix^xsiw mm 1 6«. reis 

HRfc*LTVvtJ:o. lo^WTtt. RRl 1 6»i^< 

* y niftwgg&ig ( t c o ) i&^-thZioiztu-v 

? & we? ztiMzmmnz. ®ri i8«, viib 

ftkLT0lifi$*ll>. lOiOflflJ-C'li. 0»118tirv 
^HdaSrffifflLT^)5£$*l«». @ftl20Ji, f-i— 
y^y7'lalS8 (charge pump circui 
t) ttlX\M. 0R12 2WL 7-tnr7*Mr- 

mtixmztiz. 

[00 1 6] fi#REF_CLK*^ Sm 1 QCOXfi 
124k. IfilRl 120A^126k. RRl 14<7)A 

})i28kizi?ie 3 ti&. mi i oi±. fi^ mt 

«f, FBK) *»tA*l*AA 1 3 0 fc , E1R120O 
RlA*fcA*S*l*«I«t^ (Wl^if, UPF) s-ai 
*-r*ffi*13 2k. @m2 0c7>m2A^tCA*SiX 
2»^2$ljffll«# («itf, DNF) tHto-timi 3 
4t**LTV^. fi-tFBK(i. f|-fCLK_OUT 
tK^LTj^S^ fe<lfc7 -f - HA*7 7ii^-T'*oT 
iV^ fl^UPFkfi-f-DNFti, ^-VXVTVm 
fi#T-£>& (WiJf. -?-n-fft--KyrTy7i:--K>7*r 

•>y) . l^comx'i*. fi^uPFtDNFts, fi^-c 

LK_OUTO«JWr -R*»V^ (fine) 7i-X|| 
[00 1 7] fi^FBKIi. mm 1 2£7)A^J1 36t 

4i^>fLl.. RR1 1 214, @m 1 8 &n«rt **>fc 

v^. lowfifjra. mm 1 2J4. mm 1 s^a^j 
i4omm^ (mm. upo ^4^*^13 

8t , Gift 1 1 8<OA^3 1 4 4 £Rfff|# («itf. D 
NC) S4i*ajAl4 2fc**LT^&. ^#UPC 
kDNCti, iO(coarse) 7x-X|BS5£?H 
OHfiMI$*ll>„ 0Hi.(f s ff# UPCIi@ftl 0 01ZX 

r>x$tbnhmmcomizmni*ith<?)i,zimzix 

t. «#DNC{4. Elftl OOKioT^ifeilSRSE 
(OmUm-^hCOlzm^iXh. ^I-fUPCkDN 

ctt. ai 3treis*TJaTe<jfeteBW!$*i*. ft 

coRfKSWb^WJMRft^SRftl 1 2tJ:-jTR 

[00 18] 0ft 1 1414, fl-f (Witf, VCTR 
L) SrSWAHS A* 1 4 6 k , DLY 
_RANGE (S®KH) ) 5:SftA^I>A^148 
k, fl#CLK_OUTS:tti^tSaiy t )l 5 0k$-*L 
TV^S. 0111 14{4, f£f-DLY_RANGEfcRJS 

ixmm^smimm-t&xdizm^tLx^h. %h 
c@fti 1 4<4, m^vcTRuzKm\_xmRztitz 
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4rf4J:3(efl?fiJtT£4. 0881 14(4, «*REF_ 
C L K«D7 x-X£iH8tiLfcA- V 3 y k LT<0(l#C 

LK_OUT*»£1-**3fcflM?rtt , Ca4. 
x-XOpfiiJJifi-tVCTR Lkfi^D LY_RANG 

[0 0 19] BIK1 1 6(4, «^CLK_OUTfc»t 
A*l4AAl 5 2fc, fl»FBK*flBft • ffl^iffi* 
1 54kSr#l/0>4. 0881 1 6(4fM^CLK_OU 

TtcRj&tTflWF B K £&±-*-4 i 5 (c»j£$*i4 . 

l-oomxn, mi 1 6(4, tvyftmjEixxz 

Uf^Xdneraory de v i c e) <0ii (t 
co) Z&j}-t&£?lzffif$,ZtlZ>. IfrlZffb, W 

4v\ 

[0 0 20 J 0851 1 8(4, ft^DLY_RANGESr 
«fr*68W)15 6i:, fI^CLK_OUT£g(fAft 
4A;fil 5 8k£*LT^4. ff^DLY_RANGE 

(4, ff#DLY_RANGE(4#&t^y bft#T-J>4, 

fl»fcLTttffl"C*4. ft^DLY_R 

ange{4, M?ij*fe{4y'jr;w m^tix 

&%Ztl&. ttfoOfc, fl^DLY_RANGE(4, 1 

*x/cwtj:v\ i-^w-cw, mm 1 8«4, fi-tu 

P C t D N C t C LK_0 U TKRjSLXlt-f D L Y_ 

range tmLtz 4 0 nfiifij;§ixi. . mmz. m 

m 1 8(4, fl^CLK.OUTcOftbOtfl^REF 
_CLKifc7tJ4fl#FBK£&ffi-t44 d(C«fi£^figt' 

[0021] 08812 0(4, 0H12 2OWJK«ft 

«i&-rsai^^*LTv^. loww-ctt, 0m 20 

(4, 1I#UPFfcDNFfcRjei/C*8WIWfc£-*-6 
4 3(;:flij£$*l4. 08812 0(4, ft^UPFkDNF 

[00 22] 0K1 2 2(4, S^&OrM/^-gfH: 
*LTV>&. 1 0<7>«T'(4, 0K1 22(4, SfitSSkSI 
iay-fy-9--i^2 3>ryif-tSr^rLTV^. y 

-F 15 914, 0K1 2 2c9A*kffl*k£«Ct#5<9SI 

us^km ?>T>v-<r>mm-iz®m-hzti,z 

XiXBf&ZtlX^h. ffi*i55<7)m24S^(4m2 3yf 

yir-osg 1 jffffc«gRSix 4 . us 1 3 yfy*- k m 

2nyf>if-^2ii|S^(4^r7'f ■ 7- 

X(CSM83ft4 . fi^VCTRL(4, y-K159(Cfc 
WtftfcSfU. ft-fVCTRL(4. ff^-UPFtDN 
FfcRjBLTfcifeSHtfcil*. 
[ 0 0 2 3 ] 04 £#Bft4 k , 0881 0 0*04 OPitf 
^o.y^0^$^-CV%4. 0881 1 0(4, ftjffll088 
1 1 8<OtiJ^l 6 2*>fef|-f (Milf N EN£fct4EN 
F ) *®tA*l4x:M 1 6 0 (ffiffi^tCt 



4-enable i n p u t ) LTV>4. fl^ 
(«t(f, CNTkSFTR) m*M»l 120 
ttifil 3 8k 14 2(:fcVvC J ?-;i.&ix4. locO^T* 
(4, fl^CNT(4, ;^ybfl^klT|g*T$fl4. ft 
#SFTR(4, y?l^l|}Mi#kLT2?*T$*l4. 088 
1 1 4(4, ffiimi? (0>U(4, BYPASS ) SrgttA 
fx4 A3J1 6 4k, IM0H89 (MUt. RESET) 5r 
g(tAit4A^l 6 6tS:*L-CV>4. fl^BYPAS 
S(4, SStlfiS 1 1 4 >"U ■ 0Jit4 ( b y p a 
s s ) fci&tettfflSflft. «*BYPASS****ttJK 
(asserted state) (;:£>4%h, fil'f'R 
EF_CLK(4, aS>5:L(ctiJ^l 5 O^ili&Stffeft 
4. ft^RESET(4, f|«WC&->TJ:lf\ 
[0 0 24 3 aSlim 14(4, «*RESETfc«6 
t T Tfejftfr^tt fe*lfc«W4 fctt*J»Hfc3 JlfcttBfc 
&44 3£«)£$;h.4. 04x(4, ft^R E S E TldRjE 
LT ( 1 > **»W>uy**- (0U(f, 3o) Srffea 

0B8o;w *t$mp*> " 1 " teRjet ( 2 ) » oo-r^r 
opxx^-sr^a0ss<on-«®ap*> "o" (cts^f 

4 J: 3 CSKl 14t«WW*ik* f f*4. 0m 1 
4 A<*fl»HL < U * v M SilfciS, II 1 1 KWttT J: 

[0 025] 0K1 1 4(4, 0m 7Ok0881 7 2k 
*#l/CV*4. 0»1 7 0(4, fiSf-x-y (de 1 a 
y cah i n) klTHJ6Sil4. dKl 7 2(4, *s 
7M^xX^-kLTH*t$it4. 0K17O(4, fi^ 

RE F_C LKk, ft^VCTRLkS-SttAfl, *fc 

0m 1 2fr^\^friK\twj±mmm wt 

(f, SELOKSELn) ££(tAft4. lo^Jf 
(4, 0K1 7 2(4, «^(«itf. REGCLK)kfl^ 
SFTRkS:0m 1 8*>feg(tAix4. ft^REGC 
LK(4, ^Oy^fi-ffcL-ClOtSn*. 0K1 70 
(4, fg-^REF_CLK (REFCLK) k<I^VCT 
R L kfl-^ S E L 0*'<o S E L n (CRJSLTfi-tC LK 

_OUTS^-r4±3(c<ffiS:t'#4. 0881 7 2(4, 
ff-^-B YP A S Sk RE SETk REGC LKk SFT 

RtCSJBLT, fi^SEL0*^SELn5r^4-t4<i: 
9(C«fiKT#4. 08S1 18(4, fl^CNTkSFST 
RkCLK_OUTtKJELT<i#REGCLKkEN 

kim.-ti£oizm&LX'%z>. 

[0 026] 0>y?v— yyx ( 1 ock seque 
nee) <7)ffl^Sffipf5<7)|SI, ©IfflllffVC TRL(4g 
Affl(ClSS$n, «*S FTR*<#^$n ( a s s e r 

ted) , ftV^7x-X»»»l 1 2A^SFTRS 
SS(deassert) 1" 4^-t-t^TW^ ?MZ 
*JV^aSH88l 14*< (Witf. fl^REGCLKt 

ki&lx) -m.mziim%co7mmt:toz.z>. gmtm 

ttltl&imitl&f, ff-f SFTR(4-JKW(w(4S^$ 
*14. fl^SFTR^S^$tl4k, -«Wfc(4*J»0 
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HI 1 8^*CNTfcJoT^3ilfcjHUt*ft* 
■f&ZotfZWmKl 14 fi#REGCL 

[0027] ffiuaSPBSof*. o y 9 ^-*rvx<nm 

* #B**aLT*3BI&W!*VCTRL 

■o o^jffoii: #r * & £ k til itfc-r 

l:, M«WEVCTRL^3H»i:tT««8R^lKK 

[0028] SV^WfclWV 3HB?*Of-x 
-y(chain) fcttffltTJIfrSfl*. doa®® 
JfcDf-x-fii. M«WEVCTRL*»KV\ttHO»C 

S4£»£tSJ:3(;:«j£$*U. $/7 hSffit&l 7 2 

JBSii*. fclM^rktc. *i'7l>a<jg.r9. a® 
f-x-yoffl*36«a<03BBi«*»fe»fe*i*. x*47 
^A^tfcv>Ti&aill8S^D-HP^ "0" £ft-oTV>!) 

[00 2 93 05£#!$-f 6k. 04O7x-X8S*OSS 
1 1 0<0l¥Uv/n-y?H#^$*n:^S. 7x-X£ 
»SS1 10(1. #fcg£l8 0k. y-M82k. ft 
ftg#184k£1rLT^I>. looWCtt, fiHHI* 
180 k 184(1. Jv+ttdiVVXt-SMtyy 

18 2(1. 2-POA^OryHy-ht LT9e»SiX 
6. fI^-REF_CLK#. l/^-180<0?O7 

*A*fc4£fe:h.&. 7 yf-18 0«0DA:Wi. tttet 
ffi(0R(f. VCOC^m. 9?f-18 0<OQ 
HtfJtt. fi^UPFfc***. loojytt'te. ff-fUP 
Fli. f-^-^>K>'7ia»tlWI» , f4fc*KJK>'7 , r>y 
7-fi#kUT&ffl$*U>. fi#UPF(l. y-M82 
OSBlA^Jfc-'j-X.tixS. ff^FBKd, 7"/fl84 
<7)7nv7\Mz5-it>tl&. J v + l 84C0DA^)(1 
tt*&«EVCC(Z«g?§il-CV^. 9-yf-184tt. <I 
^DNFfc^vt&Qaj^fc^L-O^. 1 O<7)0)JT'(1. 
fl-f-D N F(i. J-*-i?#>7ls\i&$:®mt&fdibl / ZX 

vryvvm^k ix&mztiz. fi-fDNFd. y- 

h 182*7)852 A;*) ('4 x.£>tt&. y-M8 2(0JB^ 
(1. 5 y*180k57f-184<oy-te yhA* (A^ 
R) fcfl»«r$-£4. 

[00 3 0] 06£#S3-tl>k. 04*9088 1 1 201 
9ttU^ny?B#7$*l'CVi6. 088112(1. V 
-M90t, <&W&%\ 9 2k. y-M94t,« 



m%19 6tmiX^Z. locDflJT'd. y-M 
9 0k 194(1. 2OOA^c0/ry-htU'rilliS 

(cfBio^'froy-h^fflL.-ctiv^. iowwc 

14. ftftg3K192kl96d. 5 yf-k LTSISSSft 

miz-si £oiz2mztixi>^\ mm. vmmmi 

92k 1 96(1. l^^X^-*7t(l7U'y7 , 70rTt 

[ 0 0 3 1 ] fi-fRE F_C LK iWst ■ WEtt tO 
(0U(f. RE F_C LK B ) A<. y-M 9 0k 1 9 
4W!BlA*fc4ife#l*. y-M9 0<9ifc>3#«ft 
5S1 92c7)A^) ( I N) te4ifcfl*. (I#FBKSr 
tit% ■ *|3W* i>C0 ( 0»R(f . PBKB)*«. ftftg& 
192kl960^0-y^A^J (CLKIN) \,Z*rth 

*u>. &mmi 92(1. y-h 1 9o<o^2A^tw« 

«3*lfctMj <0»£tf» QB) k. y-M 9 4(0^2 
A^fl^CNTSr-^SttJ* (flUtf. Q) ktWL 
TV^. y-M 94<?>tiS;Jjll. flM#®jHl 9 6<0A?J 

(IN) ftftglfil 9 6(1. QBtiJflC: 

is wtft^ s F T R £4*. S J: 3 . 

[0032] ftftgifl 1 9 2 k 1 9 411. ffijgoirettr 

asfi*. (wt^^i.) J:d(c««t'^i». mm. 
vffigmi 9 2d. tone "i" mmmi 9 . 
6(1. wm. "o" *»->Twcfcj:v*. 

k . W S F T R#. ftfaE»C0A^f 
l. <i^FBK0>4fc±a<9X7 v (ff-^F BKGC0?| 
Tx 7 v ) ^fi-^R E F_C L K B Of&aisl88a-*tli 
fcH8rt-& («fE-f&) <I^CNT(1HKWK(1 

mmmW^W&izkk'th. fi-f fbkw±^±*<'} 

x -y x*<f|^-R E F_C L K B Wftfllal8Sn-*t©K- 
SC (Wi6) tSk. fi#CNT(lHftW(C(llftaillI»A 
-f«lB*»<»Wl[iI»n--«IBfc»tff4. «^FBK*< 

fi#REF_CLKBSIMilSI»-'Wtt«itr5>yf--a 
Wt* ( 1 a t c h ) tfcf. «#S FTR(l-JKWfc(l 
tftaH^W^tCkkil.. <I^SFTR*Wtk 
fttX^&ffi. «#REF_CLKO4t>±*<0x.y 
(ft^R E F_C L K G^ijSTX -y is) (0f*(Cfi#F 
B K Oi*>±*i OX7 5;jMB£ 6 ^ TRfSOllEKil 
miXtoiX^K (Wt(f. lJK^iaE-fe;W) Cik 
(cio-c. m^FBKrtm&ZMtinZitlXoizwm 
88 1 14S-««-r«.ii:*«t'#&. 
[ 0 0 3 3 ] II 7 $r#BSt & k . 04 •< v^;i^J« 
0881 18<O<k")»Lv^7a y^0*^§ifCV^. 0 
881 1 8(1. €MfS&200fc. ft»SS202k. h 
7>-x'X^204k. h7>^'X^206t. y-h2 
0 8k. y-f2 10k. y-h2 12k. y-h2 1 
4k, y-h2 1 6k£*UO>|>. «J$S#2 00k 
2 0 2(1. mtUWJx^-ttikiy 7f-^Jt(l7 D 7 
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> isx ? 2 0 4 (2 1 -ott: (2* ftfiUbO P M O s h 5 y 
x'X^k LTHSfeSftlu loc^iJ-e(2, h^yxx^ 
2 0 6(2, lO^/i{^tlJM±^NMOSh^y^X^ 

^Sr>l^t7t^^ffiO^ A Tk AS?) W b 7 ^ * £ 
mmiXi>£\\ 1OO0IJ?(2, ^-^2 0 8. 2 1 
0, 2 14, 2 1612, 4 >rt-?-t IXmmZtl 

s. ir><r>mx-\±. y-h2 12(2, 2^<7)\lW J )-> 

[00 34] (I-tSFTR(2, 57*200k202<?) 
V* yhXMz5-lt>ti&. 9vf-2 0 0<OA:J)(2, $ 
teflffiVCCC:&$$*l&. 7-yf-2 0 0<59iti:W2, 5 
•yf2 0 20A^1 k h 7> 2 0 4 CO® 1 V-X/ 
h'M Vttm&K.h. •5 7*2 0 2?)QtiSMi, h5 

y>>x* 2 0 6<omiv-x/i<wf vMMSJi*. 

5-yf-2 0 0i:2 0 2W^D-y^AWi, fi# (Wtf 
tf, REGCLKB) *»tAil*. fl»CNTtt, h 
7Vv r X^204«>-'-hi: b^y^X^206Oy- 
Mc4;t4>ftS. h5y>'*X:?2 04c7)SI2V-X/K 
My(2, h7>'v ; Xr?2 0 6O^2y-X/H^'f y 
ty-h2 0 8«OA^^i.f>iXl>. y-h2 0 8OHJ 
}j(2, y-b2 1OC0A^ty-b212comiA*C 

(fltfjf, enb) z$t$. y-h2i o^ai^ 

ti. fl^-EN ft^CLK_OUT(2, y-h 

2 1 2(T>^,2X-))^t^ix.h . y-h2l2(0&f) 
(2, y-Y2\4(»\-MzH-Lhtlh. (I^-REGCL 
K(2, y-h2 1 6(0A^lc4xtflS. y-h2 16 
<9tfc>)(2, ft#REGCLKB£4£l>. 
[00 35] 08 k, H4W0S81 14(7)2 

9BUv7o>y?aWij*3iiT04. 0881 7 0(2, W 
US 2 2 0 k . A-f 7X&£2s2 2 2 k , ^fStoaSiB 
3l2 24a*>£>2 24nk£#L-0^. 088172 
(2, ^jft<0Uy'X^-®^2 26a*»fe2 2 6nS:WL 
TV**. taHfs2 2 0(2, fl^VCTRLk, (W 
itf, PD) k. f|# (fltftf, PDM) fc, (I# (04 
Hi, NB I AS) k. f|# (0tf(f, WB I AS) k 
£g(tAitl>. fl-Sf-NB I AS(2, A4 7Xf|^k IX 

12 0fcJ:oTS64S*fe<i*. locofflttf, 0881 
2 0(2, IfNB I AS*«4-f4J:3fc1*jS3iifc* 
85#R80»S:*LT^i. fi#WB I ASI2 Sffif-x 
-y^fcttl) P F ETW,:#><DP FET^'7 7X 
(££(2, n#F (nwe 11)) WETftoTJ:^. 
0882 2 0(2, ft#VCTRL, NB I AS, WB I A 
S, PD, PDMfcRJBLT. >M TXnS. (fltftf, 
VP B I AS) *«&1"*J:$tS||Mt3iU>. (I#PD 
M(2, (i^PD^^-ffl^StOT-*.!.. 0882 2 
0k 2 22(2, f|^-PDkfi-fPDMWS**7ti2k"^ 



t-FCrA&.kofcfitJKSfil.. 
[0036] 0B$2 2 2(2, ft^VPB I AS, VCT 

RL, PD, PDMSrWtWi*. 0&22 2(2, #F 
A*47X (we l l - b i a s ) ft£088k ITIO&S 
*Vt2V\ 0882 2 2I2, fl^VCTRLkVPB I A 
S(CRJSLTAM TxmffiWB I ASSr^64^"l>2 olZ 
HMUttl*. «EWB I AS(2, S®gS2 2 4a*>£> 
2 2 4 n <7)£-P F E T^WSMW^ii^X^-i. htlh . 
[003 7] 0K2 2 4a*»/i>2 2 4n(2, fl^VPB 

1 ASS-g(tAixl»miA*k, (I^WBI AS£g»t 
A*ll>JSS2A}lk, fi^VCTRL$rS(tAfH.H3A 
^Jk, ff-f-RE F_C LK ( RE F_C LK ) £g(tA 
nSSP!4A^fc, (t^REF_CLK5rffl^- ffl^-TS 
t<0 <0tt.tf, RE F_C LKB ) 5rS(tAnSH5A 
-hb^LX^h. 08&2 24a*^2 24nO«->? 
(2, ft(c^UTy-H228$r^fi!ttl.a5^S:*t-C 
OS. fl-t CLK_OUT(2, y-H2 28Kt}OT4- 
ifefl*. 0882 2 4a(2, flHfti*JEVCClc8S«$il 
*SB1M»A* (Witf, PREV) k, fl^-SELO 
5rS(tAii&m2^]taiA^ («itf. CURR) kS:* 
LTV^. 0S52 2 4b<omi{M«A^ (0)i.(f, PR 
EV)(2, 0882 24 a0^2$l|WA* (CURR) K 
®$&tl&. 08S2 2 4b<OSS2$iJffllA^ C 
URR) (2, StlS-rSl^X?-^ (0Jt(f, 22 6 

b ) *^ft^s e l i ££(tA*is . m<omimm2 

24c*^224n(2, f«I t«t "5 tC^Stt-g) . 
[0038] fl^REGC LK12, 0S82 2 6a*>/,2 

2 6n<omiA^t4t^>tlS. fi^SFTR(2, 088 
226a*^2 26n<0^2A^C4i.^i>. H^B 
YPASS(2, 0882 2 6aA^2 2 6n(7)m3A^(C; 
5-LkiXh. (t^RESET(2, 0»2 2 6a*>fe2 2 
6nC0^4A*t4^.^l>. 0882 2 6a*>f>2 2 6 

n sr , 7/ wra t«w mmx'$> & . m x. 

(f , BtfrO0S8 mm. 2 2 6a) ^aj^* 5 «S0B8 
22 6b»AAfc*»3*u «CO088 (01^(2, 2 2 6 
c ) ^Hi^*<Sffi088 (0Jt(2, 2 2 6b) tOA^l «W 
i.(2, NEXT) C-frifcfl*. ft^SEL0*^SE 
Ln(2, 0882 2 6a*^2 2 6nc7)^-ix^noai^t 

[0039] H9$r#.Bg-f?.k, 08OS®S^2 24 

(2, Blti*gS230k, »2J«ilS230k, ^1S 
g-fc/U2 3 2k, *2affi-fe;UkSr*LTV^. 

a®-t;u2 3 2(n^m^m' i ht | )KL<*fe*v> 

fcftC S®5S224(22O(0 
24(2, 1 r><r>mW$k 2 3 0 k 1 OOSS-fe/U 2 3 2 £ 

Jflvvc$atS;h.Tt>J:n. lii§S2 3 0(2, ^x-fy 
^i|«»kJI'Sr*IWR**ifcx>f ( sw i n g) k 
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50*8*14. »UIWHI23 0tt, SffiS^224(0lti 

mm. outclk) m-ti&f) (ou 

T) £r?TLT^4. 

[004 0] lo^Jtli. 0?82 3 2{i. jiSEf-i- 

y\ 7 ocr>mi>i&\ l ^'<jwMimm£ : 5ix^&. ® 

ss2 3 2*4. wmmti&mtmnyj #- 
m#iPFETm)m®%t ixmrnztixz^. m 

S&2 3 2ti > Y=7>i/X?23St. YJV S JZ?24 
Ofc. f-5^'X:?2 4 2fc. h5>>''X^244i:, 
h7yx*?24 6i:. h5yx*X^248t, Y?y 
: sX?25Qb*^LX^h. h5yv-'X^2 3 8*>t 
2 4 2<i. lO^^tiW^OPMOSh^y^'X^ 
tLX$m%tlh. h^>^^244*^250{i, 
1 fcte^jhJiLhO N M O S 1- 7 > is A 9 b LX MS 

[004 13 h7>-x*X^238{i, ftte*tEVCC£ 
USKStlfcy-Xi:, a'47*!EVPBI ASt»t 
Aix4 J: -5 KfSWtStuty— t* t . ^7^^24 0 
<T>V-Xt hyy=JZ?24 2<0V-Xfcfcftg?Sil)t 
FMJ'fcfrtLTO*. ffi#(flMtf. INP)*<. 
h5yx^^24 0Oy-h(:4-i.^4. ft* (AM 
tf. INM)*»\ h7y^^242£0y-ht4i.<5 
Jl4. it^I NPfc I NMli. «H*7fi#*fctt*l& 
fi#T*4. h5V> ;! X^2 4 0cOKW--fy{4, 
v 5 * * 2 4 4 <?) K l"f Vt yyy : JX?24 6<DYU^ 
yt?-hliZjm%tl&. h7yiSX?24 2<nYl"< 

y\t. hyyi;xf248CDV\"iyty-hbh7y 

'jx?25onYi"(yt l z%mztii. \-onmx\t. 

h7> t JZ.9 24 4frt > 25 0<r>&*W-Zl±. Y=7 
yVX9 25 2ZltLX*rT7 4 ?7*?yY WL\f. 

vss) iz&mzti&. m mm, prev) *<. 

h7y^^2 5 2coy-ht4i^tl4. fl^PRE 
Vtt. 51®-fe;P2 3 2SrONi;OFF{;fl)0#i.4O(C 
fifcfflSil*. ffi#PREV(i, -fe*2 3 2fc^lftRafc 

£•£4 i fc KJ: ->xmffi.<?>im*m&z-£z>t:Mzm 

$*i4. 

[0042] m2immt. m&tixn 
ffct&i.oizm&zti&. zzx-mmztiiMm "ys 

tiHS2 3 0{i;, x.*4 7/\sAj]ZV774 fy^yh' 
VSS&mthZk£XiX ^TWK lz S ■£ hti 4 . 
f52tlH2§2 3 0U:. »li|«S« AW 

aiu»K:««8*i&. MMfcamittk. wmttwjx 



9-226 frbnx.M 7;Mi^A ? llSiaini8Sc0n-BP*> 

"o" X- h vmmsmmfiiimmw^ m "i" 

fcttfcflOTttffl flKt 4&#i: m^Xtt LXt>& 
V*. 

[0 04 3] 01 0£#B£t4i:. 08^1^^^-® 
f!S2 2 6<Di:9f¥U>yDv:?0#*SftT^4. 
®g£2 2 4(i. HRWfctt. *MS-f41^'X:$*-S£ 
£ft->T^4. &UitZf-Wn2 2 6it. maoUi/' 
X*-B**»fctf>fi^ (PMtfs PREV) b, 

wjxt-wxfrbwift mm. next) b. m 

^SFTRfc. f=#REGCLKfc, £8CCD$I|1BH1# 

(flMtf. Rl, R2. S) i££ltAft4. a*X(p 
ath)^ Wo? *tt£2SttK*Kft: 
8*4 7 U r 4 tuWXtctoX-. Hi}) k ^ ^-^(0(1 
^R E GC L KOgJtSSii, &N£JKIS(C#J&3*1 

4. Sli^x-yl7 0(i. ^.-cony V 7 v -v 9 (& 
7?D>y? • ended c 1 o c k ) f|# (Mi.(f. 
RE F_C LK ) Sr^tAtX^llJd^ (Witf. INP 
b I NM) S>^4-f4J:o^fflBe§ix^f-x-yofr8S 

[0 0 44] @K2 2 6<i. «^S^2 6 0fc. y-b 
262t. y-h264fc. y-h266t. y-h2 
6 8i:, y-h270tSr^rtrv^4. lo<0W-C(i. 
»^gS2 6 Ott, 7 'J 77*7*0 <y7MM»l'$*X? - 
0IW»ifctt9 -yf-mKi: LT5lli§*l4. 1 ocofiajt- 
fi. «^fS*2 6 0{i, -fe-ybA^fcU-fe-yhA^tS: 
1#oD^^r7'J-y77D-y7-i:LTIISfe8*l4. y- 
h2 6 2fc2 6 6ti, 2oc0A^O7yh*y-hfcUT 
Hli§*i4. y-K2 6 8ii, >[ >;<-?bLX$mZ 
tli>. y-h2 7 0J±. 2-5<0A^)O/'7y-hi:L'C 
!OS8ix4. LfrLfcjjte. ^OjafflcoSffS^S:}! 

fcffciOfcffi^-f roy- h t ftsco^A^^iOfiS 

[0045] ^a-y^fl-ffREGCLK*^ «J^S2 
6 0O?o>y?A^t4x<bn4. If/^U'xX^-SS 
*^Ofi^- (fljitf, PREV) A*. y-h2 6 2<7)!& 
lA^)C- t f^'oft4. m^SFTR**. y-b262<0 
m2K))by-Y2(>8cn>\-Mz5-lbtih. ?-Y2 
6 2<oai^{i, y-h2 64C0^1A^J(C«^$ix4. 
y-b2 6 4c0!ii^»i, «»5*«2 6 0<7)A^ (WM 

tf. da^) izmztii. <k<7))/ : Jz?-%mfrt><?> 
mmm. next)*?. ?-Y266<nmwh 

IzS-z.^ilh. y-h2 6 80tii*«i, y-F2 6 6co 
m2A^fc^$ix4. y-h2 6 6Wtti^{i. Y-h 
2 6 4*MB2A*fc»«S<l4. (Mitf, R 

i > a*, y- h 2 7 o *>» i A7j^4^. ^>ti4 . sims 

#(W£tf. R2)^ y-b2 7 0«»2AJ){C4i 
<oiX4. y-h2 7 0^tii^«i;. «»S*2 6 0<7)'J-fe 



> 
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•v hxxizwgiziih. $\mm mm. s) « 

#SfB2 6 0Wr-y hA7JK i J-££>;ft.l>. locoWIT 
14, fi^BYPASS*<fI#Rlfc LXtifflZtl. fl# 
RESET^fl^SfcL-T^fflSiX. ^7*7-f ^T^y 

H V S s#m R 2 b ix&mtii . 

[0046] 01 l£#!tt*>fc, U-fe-/h^|$^< 

088 i o o <rym<n i ws-iBBj-r *> m 1 1 4 o7o v , 

fcJO 2 0(7) W XX ? 2 2 6 a 2 2 6 b #1*80 

S8wwap*> "i" izwi&zh. m mm. 226 

cH226n) *<IUI088<9n-BP*> "0 " tlft^S 
ft*. >J*7h*y»-:fc#^. fl^REF_CLK# 
C&ftTaffi-fe/t^ 24at224b fciloTft/hoaSffi 

£«&-ti>. mm. ( i ) Av-r-yrom, ( 2 ) 

?0 7?#ff^LTB$l$ft*:SL ifctt (3) 0881 

*>tiis08&?yw «®/\c7>^^4^ mm 
[00473 as&88(4. fmmtt&mzzft ■ 

-h?&£olzm§tZti&. l^mX'lt. ff*U>« 
BI4. 75MHz (13. 3ns)K400MHz 
(2. 5ns)T*S. U>USr*<£>, 1*^<03SfflWK 

f+S$ £iftfct£^(::fl!!W«B#Syi$ ftT t>*wm 

tf*H*£» ■ ^-h-titaibizm^mmmwtfimm 

1-4fc»fcM^asai»fcttJBLTt> J:v\ SnaS 

«iSSSo$iJffliSSVCTR Lt3Wt***; fcjftjt 
£it£ft£. 

[00483 ^mmatmt^^EuKMztiim^ 

y? LT^ilB, aSIRRtttti*3^£ifa&£R£ 

•y ? m& t fluESKKtSfS LT 2 o i £(4 3 ooSji 
•fe/WSWW* 0R9MK) i3fcaW»»**fllJftStiT 
WtJV*. ftK. DLL#0 7?*3fifct4*7, fcjffll 
fffi*Wbftl> . 

[0049] 1 ooWCtt. 9W$fi«]KS3R^)jR 
(4. Slfc LHft*D»*ai« (0"R(4\ 83MHz 

(12ns) ) fc*§]E$*l6jI® (Mm. 2 n s ) fc 

^«fflLTtt» §ft*. 0U(4\ ft*U*WC 

M»«ffVCTRLfc»oTV>i4Hia**2 2 4*a 
tTtf>a®(4 0.4ns (3SIR§ft6 . 2 2 

SEf- x - y 1 7 0 (4 2 5 fflcoaag^ 2 2 4 £fi6ffl-f £ 
(»o) ifcfcfc* ( ( 1 2-2) /0. 4ns) . # 



a®-b^2 3 2<±, -jftWfcti, ftAiMWtET'O. 2 
nsOfe»aSE*J$oT^*. IMW7?«M, 

2 4 <o<E»a® lev * < t>frco~?- vvzrjx Ltzftti 
{taSS*2 2 4$-a<o-tirl). v-x*y(4, d»?») 

i;v%. MfftEEfc i * aS<9f&ffl#£»aj£co 2 «c* 

#aSI-fe/l'2 3 20#^fr£^&tol>£i>6fc3otf)a 
$ESSt2 2 4 ( 60<oa®-fe^2 3 2 ) SrftJflqilWlL 
Ta®^x-y?rlH4&LTt fi6ffl«T«6t$nsa 
«?*2 2 4«IW t , -ffiWfcli. a@^-x-yi70 
ofk/haS^ift^tS. Witf, #ai-fe/P2 3 2Ji, 

200ps*>£>333ps (0. 2 + 2X0. 4ns/ 

6) nm&imzftix^h . #as-fe;ni, 2x <m 

UBSffl) x (6ooa®5*) )OfiJ$£f!K>J:ofc 

aw«f *it j: v ^. ft^$ijffl«E^aasm 224 

IKtfO. 4nsT'* l 5*"J»flffi^H* { 0. 8V*»4> 
1. 3VT**«^, ««i-fe;U2 3 2«H«4, HK 
W(C{4, (2X0. 4ns)/(0. 5VX6) = (2 
67p s/V) 

[0050] HI 2*<WW-6i:, @!S2 8 0(07"a-y 
9Wfijfi%tlX^h . [USS2 8 0(ilWOtaif?D-y^ 

«#t»fe-r*J:dt:jtll**i*. OTREF_clk 

*mt-ffi%thi><n mm. ref_clkb> 
a. mwnootntmrn mm. ft^sELoa> 
<oSELn ) ££r>xmmti&&2mmmm&i 

X£\.\ «1fWfi-tREF_CLKi:REF_CLKB 

•enoF i Foes*)*, qki ootasKSiiyt^D 

7?»;U- (clock tree)^)! 
F I FOfc K^A-r/n-y? 1 1 6' K-9-ife*l4. 
088100(4, FIFOfeNttvcaS(tco) SrtH^j 
-fl>S9S<0^O>y^t, H7^f A'-t, f|^-CLK_0 
UTfc C LK_OUTBc07x~XSriWS-f S^.y *r- 
^y^^y^M (package parasitics 
/l oad) b*miX{>^\ /S-H^'f/N*- 
«4. ^IS<0H5>f A'-<7)*-y h^yA-yg yT'*-6 
-jKW^I4«^tt*&<07t^oaiii:Pft$-tl,^ 
CVCCQ/VSSQifcttJHLT*>J:V\. 
[005 1 ] Hl3t«fW6.t» 'J -b -y htft 

fW)MtRW* ^-f S A 2 8 2*5*§ 

*ITV^I>. — IRWtJi, U-fe y Mc4.oT088l 00 
(4, «V^7x-X«Bai»l 1 2*«BUT**fcav^7 

SSaiftl 1 0(4. HRWfctt, «W^K««t**. « 
JBBWWl^ V C T R L ft fc av «ffl«EK/KclS^$ 
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4 9)\sZUZ : y7YVVX5-\ 7 2 &£lZ->7 
X o fcM*W4. W-f 7;Kc*JWCiJMIH2 3 0 
Sr^ot,3 l-P<OSg®^2 2 4* { s jlgf-x-yi 7 
OKfeVVCffifflTOrStf^iU. fi^FBK(7)7x- 
XtfR E F_C L K07 x -X£?T § » x W»t, 

-c^y^ (dnc) Sras^-r^. {|^fbk?>7x 

-X#ft^REF_CLKO7x-X£fr£3a30tieK 

h. 

[0052] Hmwmmm 1 1 4 oft/Mx-cm 

ftSft, m^FBK#ft^REF_CLKC9#<9X-y:/ 
fc*t LT o y ? § tit J: 3 K:ig»#Jg;!)ll$ £>*i & . 

ot. 0881 OOtt, 1 1 4 «DSB#) 

fcSfc*v>J:'5fcLT't»J:n. fiig^ms<0ffi888[£ 

-c) street. m^x-xmmm$mtm\ 

Lfcf* . HRWfc IS i<-7 HP ^'X * - tf 2 o i Ji 3 o 
y-H (0tttf. fifVCTRL) SIHttLaglUft* 

[ 0 0 5 3 J m 1 4 i^mtl t s fflV^D 7 7flW&Z>W 
fciHW- £ * 4 S i^JW ^ 2 8 4 tf^SitT H 

LA^ti/7 h Srl3#rt& x T'CO'J -fe -y HBBWpfcOEl 
m0 0O#*&fs^£iKBHLT^6. ^7-:tJ"J* 
•yHi*(W*tf, PUB) ^febia-CEIIttiflffi^ 
'ttttfflUC**. AA^Oy^ (INPUT CLOC 
K ) <7)&0}$Tx >y HRWfcttBB 1 0 0 £ U -fe 
-y H 3 HRWfctt. fi^7x-X£ 

»S§1 1 2^«^ WW. RE F_C LK ) tfffift 
Sit, fI#REF_CLK*<ai£K8&l 14*e*>9tt 
#>S. ff-^CLK_OUT(i N HRWt(i % ?D.^7 

f— (tL#*t&=5:^) i«UE«gElS&l 16£iIJ& 
U ft^FBKfcft|>. HRWttts fl^UPliUP 
2li, millK*a*eJKl«*»f*i«il-9-'f^;W*»J: 

3 . ff-^U P 1 1 U P 2(i, WlBIROtt 

»(Witr. 1-3^-f^sa-rsftainHKon-ttflii. 

t2oo^^;l-Sr«-rilSaiIlS§^W^®) 

1M ^W^*jS**-*Hi* (BUIf. C NT) fcl 

[ o o 5 4 3 mm'tzmnzTi-a 
xsgtsss 1 1 4 s- 1 tKxv g vmzisy vzthofr 



£fil>. fi-tcoRENMJi, fflv^tstii<ox^7*;i/- 

IWOTBflWC* 1 ). ^7M»fttBB»S*&. ^@ 
88£$£fz;fi|jlg (flitf. Sg&RfcliiEag) #2 
^a^lM 7/kkO*&V>*|^ -jRWfctt, «^U • 
P 1 limn PFDCLK Mff)% 1 ttltf 0 X y i/'f/> 

4tt»fc3W?t*. m@K*JS&ag**2^o.y^-9->f 
^^J:0*#v^, HKWWi, fi^UP2«ifi^P 
FDC LK M<0^ 2 4^>±*< 0 X -y i/'t'A-f «t®t»ff 

t^. fi^upi^w^mt***^, mmmi 1 

2<-Kv ; >'3yRoT«J:^. f|-fUP2*^W^t 

3g®--Kvx a >wrs ± a tcagiaK 1 

1 4tfmtfi.ZtiX J:u„ m#UPlfcUP2* { fi^CN 
Tfc LT*a*<i*«^, 1 ocoWT-li, JlffiMlK 1 1 
4(it&aia]K«0o-^llS:j*ofi#C NTfcKJSLT 2 

(00553 01 5*imtib* a^ov^nmoffi 

Wfr\w v t&ftnmbt'CtiK . EKl 0 0fci3 

ttl)ffiV^n7^^<0^. f|^REGCLKCOirFX.y 
-t*-y h • $0±* f -3 fct'-y Kcarry bit) 

*»->tv^. m^imm, currs) b, <j?<^& 

>-7 h-C/N-f *0«c»fff 4U^^-bfv hSr^LT 
US. aStWdtfrftai^tt. HRWfctt. W^'x^ 
-(i*fc>-7M-S. i^REGCLKIi, (Wi. 
If. CURR6) *o-ttffit^tf$-fr&. 
(0 0 56] Hi 6 tmttl I , *»fl^ilfW!tR 

*%$h9A $.yyy4 j r77&32otf*ztix^i. 
z.wt-is.yry-i^rvMt. mm* mh ? o .y ^ 

^ttv^l,. KlHliSSrllS^n-y^^^^a®*^^ 
07;#v^, HR«fcttfl»UP 2liK9P0 

[ 0 0 5 7 3 *%Bg(ir-tn/D L LcOfit iV^fc 

^f^j^ivDhh^w^i^mm^^xi^z-t 

fcli fc r -f j^'^/I/D L Lcom -y ^ B#rafc «r« 
IW*. JKv^o-y^«f|Be*l«t-*. 

[0 0 58 3 DLLOt*M>JK& (cent e r fre 
q u e n c y ) fcJEfcS-fcifBfctfttSr&TU, 

H V— Mspeed sort) <7)^<7)i||i-^>^ ^ 



I 
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9 1MB fctt I X 9 o » 9 $ V > £ t Sr £® t -fl> ^ * 

[0059] @Kiooii. mmm^-vm-yxx 

ill. DLLtf'W*AZti.&%>-&. DLU*%m% 
(multiplexed o u t ) Xh-?X <fc^. D 
LLIi, »J-fe-yht-Hfc*-5Tt>J:V^ EHftlOO** 

ZtiXZW IDSSlOOti. A-v-r^y^-HSrWL 
Twckn. ^t^-^vt-H-Ctt. HRWfcli, III 

mo cm. K^mmmmi^m^m^w 7x 
-x&ttfti i o 1 1 1 2tf-Y—^y7*i 2 ota 
krk 1 1 4 *HRWtei«a«a t aw l*v 

fc. ft^REF_CLKrt<y-hT1M$£*n:J;^. ffl 
IS® HISS 1 1 6 it-ffiMzii 9V-/9V0 -OftftC 

*>S60t\ fflJESMHim 1 6i>y-hx®mztixx 

[00 6 0] 0m OOliftffi^-KSrftoTVvcj; 

$tut«^. ass i o olio -y 2? *sw»w&fc*>fc 

#»<0?n«y?£*&gi:l/CJ:K locofllrti. 
REF_CLK*<SI?ff£;h.fcf£, Stfo >y ? £Jg#-f.5> 

<OC0» 1 0 Oli 1 0 2 41M 9)VZ&mb-t&. 
[006 1] *fflflatt«frflr9i2. HRWKIi, "O 
N" T< : J9)Vts4W%\) ttz\t "OF 

F" ( i^/Pn-fllte 0 ) t'*&. L*>L3:#fe, 
ft^)ON (flitf, *£) fcOFF <0Utf. 5£) 

[0062] *wm®tz$fmmmi&iz^x7fi im 

[0fflOflS#£i&iyi3 

[HI 3 r-tD^ggo 9 ^KEIKoyD-y 70T'*> 

h. 

[02 3 r-f >'*^;Hi?iP-y^HIIIS8^7'P-y^(lT-J) 

[033 *%.w<?>immmm<?>±.fr n/zmx-h i . 
[04 3 *f&mwmmm<r>7'ziv9mThh. 



[05 3 04O»H>7x-X$»&Oi¥U^:/a-y7 
0-C&6. 

[06 3 04<y)ffl^7x-X&ttS|CDi¥Ui7*n>y70 

[07 3 ®A<nmmkwnftL\-\7'u«j9®X'hh. 
[08 3 04<97Tn^affi»pL^7O7?0-cfc 

[09 3 B8oaBK*<0»Uv7n.y?Brr*6. 
[0103 l8Wl/^^-Sf«yn 7 ;itJ)5. 
[0113 ^fl^aWWoWSrKWti^oy^HT- 

[012] *w»oftfco<«at«ii*BHir*^o» 

[013] WI«tlfl^)W*K9it*^-f 55^4 

[ 0 1 4 ] *mco >j * -y h m iWLWt h 9 a s 
[01 53 ^mms.^mm<nmkmsth9 a s 

[016 3 =WWHfcl,fc#ofcZ«^ov^K»*BHB 
~?Z>94 S >9 , 9 , 4 J r9" ; 7J*X'fo&. 

12 7i-X£»H 

14 r^-Di/jiffillK 

16 *HESE 

3 2 7x-X8&03§ 

3 4 filvr-f i^/l'Sffif&K 

3 6 WfrVvf-fS^WHSUI 

3 8 fliESS 

4 0 r-f >>?>l<m®foy 4JV9- 
110 «B*H^7x-Xfll»S 

112 *^7x-xj3i*i]3g 

1 1 4 Tro^SSitaK 
1 1 6 ffllSS 

118 t •< i/f^W 

120 f-v- s^yr 

122 ffl£]i$7.frt'?- 

170 Sffif-x-y 

172 v-7M^x^^- 

220 4Nffi» 

222 /U7Zft£M 

2 24a*>fe2 24n SggS 
226a*'(!)226n VI/X9-W& 
232 SSE-b^ 

26 0 5>yf- 
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[01] 



[192] 



REF_CLOCW>J- 



7 



,9\ 

! h 



i n 



Ti 



I + J S* j 



FBK 



MM* 



30> 



REF_CLOCKt>J- 





3f 




^ 









r 



-r«DLL_CLOCK 



+ 4 f*A 



38^ 



ISK. 



[03] 



100} 



110x 



130- 



12©^ 
13*F 



J2S: 



120> 122> 



UPF 



M32 



134 



Q 



■t>7x~XMflB 



^1" 



I 
I 
I 



LiJ tLJ 



148 



5 



1 18x ll58 



^138 


14CK 


DNC 





M42 



144 



- 



460 



156 



FBK 



118^. 



f^aK.OUT 




./ 
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[H7] 



cuco 



4*-+-6 




SFTR 



PREV 
SFTR 



NEXTo 
REGCLK* 



Rio 
R2» 



si oi 



-cm 




CURR 



I 



REGCLK 



[08] 



114^ 

"pa re 1 | *«»i=g- 



OK.WT 



220 



VPBIAS 

wetAs 

VCTRUH VCTRL 
KBIASo- NBIAS 



PD PDM 



PD PDM 



VPS IAS 

H wbias 

VCTRL 




VCTRL 
r-BNP OUTPH 



jREFjSLKB^ 



PREyCUfiR 



OUTCLK 
VP84A8 



_ 

VCTRL - 

INP OUTP-INP 
OUTMHNM OUm~\NM 



H VPBIAS 

WBIAS H 
VCTRL 



REGCLKo- 



REOCLK 

Mprev currR 

r NEXT 



SFTRd- 



SFTR 8FTR 
R2 R1S 



BYPASSo- 
RESETo- 



SlU ~22flb BELT " V22te SEL2";22Bd 3ELf 



VPBIAS 
WBIAS H 

H VCTRL 



*«»» 

PREYffVRft 



OUTP-INP 
OUTM-WM 



REOCLK 

PREVCURRHl 
NEXT 



R2 R18 



OUTP-INP 
OUTM-WM 



SFTR SFTR BFTR SFTR ■ SFTR SFTR 



REGCLK 



PREV CURR ' PREV CURR 



NEXT 



R2 R1 S 



3! 



UK* 



H VPBIAS 
WBIAS 

VCTRL 

OUTP 
OUTM 



UII 



REGCLK 



NEXT 



R2 R1 S 



REQCLK 

PREVCURRJ 
NEXT 

BFTR SFTR 
R2 R1S 



i 
i 



15] 



3W>» 
PFDCLKM Pi 

fbclkmpWpo 




UP1 



CORENM -ttl>aft<f« 

COREN1M 



FIMENM 

CURR4 *»*VP**~«r> 



OURR0 V>>VP»»-lt»» 



REOCLK »ej,» 



REOCLK 



REGCLK *-**VVX+-9i>*9 




r 



(14)32003-6050 1 ( P 2 0 0 3 -6"TtB! 



[09] 



11] 



I I P5*»= -OUTOK; 

i / E T-Sh / "-"V ? 0 V V 

j ' "f '[|-.- fa^!gy --I i y l ^-L aiL 1 .— , .j.J. 0 ! 
! ■»«» ] L »■«» ] I 

j ; j j J j | . J ■ 



PREVo- 



4^ j^VPStASj 



OUTW 

olttp j 



[012] 



280^ 





114^ 



REF.d^Jr 
S* N 



/ M W A 



ENout 



OUT N 



ENout 



a a* a 



ENout 



OUT*N OUT* 



ENoyT 



*a 



[013] 



282-% 

REF_CLK 




[014] 



[016] 




WFVT CLOCK 



DLLEN 

RE3ETM 




CORENM *vm** 
COREN1M 
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F*-<M##) 5J001 AA04 AA05 BB02 BB05 BB08 



it- 



BB10 BB11 BB12 BB23 BB25 \< 
CC03 DD06 DD09 
5J106 AA03 CC24 CGO CC41 CC59 
DD24 DD32 DD39 DD42 DD43 
DD46 FF09 GG14 KK03 KK08 



